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The integral on the left may be treated as in § 15, and we find r~l sin (nt - kr) dz = */(\/R) sin (nt ~kR-% TT),
showing that the total effect is retarded ^\ behind that due to the central element at 0. We have seen (3) that, if <r be the sectional area, the effect of the element PQ is
D' — D iradz sin </>./,     ,  -.
~~D~~   ~ xv~^ sin (nt ~ /6T)'
where <j> is the angle OP A. In strictness this should be reckoned perpendicular to PA, and therefore, considered as a contribution to the resultant at A, should be multiplied by sin <£. But the factor sin3 $, being sensibly equal to unity for the only parts which are really operative, may be omitted without influencing the result. In this way we find, for the disturbance at A,
D'-D   TTo-   -ll(nt_m_^                       (9)
corresponding to the incident wave sin (nt — kau).
When the original vibration is parallel to ;//, the disturbance due to tho cylinder will no longer be symmetrical about OZ. If a be the angle between OX and the scattered ray, which is of course always perpendicular to OZ, it is only necessary to introduce the factor cos a. in order to make the previous expression (9) applicable.
The investigation shows that the light diffracted by an ideal wire-grating would, according to the principles of Fresnel, follow the law of polarimtior enunciated by Stokes. On the other hand, this law would be departed fuom were we to suppose that there is any difference of rigidity between bh< cylinder and the surrounding medium.
§ 26.    Reflexion and Refraction.
So far as the directions of the rays are concerned, tho laws of reflexion an refraction were satisfactorily explained by Huygena on the principles of tb wave-theory. The question of the amount of light reflected, UH dcponclei upon the characters of the media and upon the angle of incidence, IB a mile more difficult one, and cannot be dealt with cl priori without special hypothecs as to the nature of the luminous vibrations, and as to the cause, of the* difTt»rf»rn between various media. By a train of reasoning, not strictly dynamical, In of great ingenuity, Fresnel was led to certain formula4., .since known by fr name, expressing the ratio of the reflected to the incident vibration in tert of one constant (/A). If 0 be the angle of incidence and 0^ tho angle* refraction, Fresnel's expression for light polarized in the plane of incident!**
sin (0 + 03'der the integral
